Up-regulation of semaphorin expression in retina of glaucomatous rabbits.
Glaucoma is a term encompassing a variety of diseases that end in the death of retinal ganglion cells (RGC). Although a variety of factors can initiate the disease onset, increased intraocular pressure (IOP) is one of the major risk factors. In our previous study we found that semaphorins were causally involved in RGC death following axotomy. Since a common feature of all retinal neuropathies is axonal damage, we hypothesized that semaphorins are involved in glaucoma-induced RGC death. The purpose of this study was to analyze the effect of increased IOP on RGC viability and to analyze semaphorin expression pattern in glaucomatous retinas. Utilizing retrograde-labeled dye (4-Di-10-Asp) and hematoxylin-eosin staining, we investigated the effect of elevated levels of IOP on RGC viability. In addition, immunohistochemical analysis and western blotting were used to study the pattern of semaphorin expression in retinas of rabbits with genetically developed increased IOP and subsequently glaucoma. Using specific anti-semaphorin antibodies, the expression of a single protein with the size of a semaphorin protein, 110 kDa, was detected; its expression was up-regulated in glaucomatous rabbits compared with controls. Time-course analysis revealed that semaphorin expression peaked between 2 and 6 months of age and declined thereafter. Immunohistochemical analysis revealed that semaphorin expression was up-regulated specifically in the ganglion cell layer, which is a structure that is highly affected in glaucoma. Deciphering the molecular mechanisms of glaucoma-induced death and its mediators is a crucial step towards designing new therapeutic strategies to treat this incurable disease.